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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present disclosure relates generally to a
rehabilitation exercise device for upper and lower limbs.
More particularly, the present disclosure relates to a
rehabilitation exercise device for upper and lower limbs,
capable of enabling a user to perform an upper or lower
limb rehabilitation exercise by placing his/her upper or
lower limb thereon.

Description of the Related Art

[0002] In general, each joint of a human body has a
structure in which neighboring parts of the joint are rota-
table with respect to the joint.

[0003] Meanwhile, people such as the elderly or reha-
bilitation patients with weak muscles have difficulty in
moving their joints normally compared to healthy people,
and even though they need exercise, itis difficult for them
to exercise with typical exercise equipment in reality.
[0004] Whenamuscleis weakened ora damaged joint
is left unattended over time, the muscle or joint becomes
gradually stiff, causing pain when moving, which may
interfere with normal activities even when damaged
nerves recover.

[0005] In addition, patients who have undergone wrist
and/or shoulder joint surgery have difficulty exercising by
themselves, so joints of the wrist and/or shoulder may
become stiff as muscles are weakened and nutrition
supply is poor.

[0006] Thus, in order to prevent joint deformity and
return to normal activities, affected people need to per-
form rehabilitation exercises accompanied by pain for a
long period of time.

[0007] Inan effortto solve this problem, as arelated-art
rehabilitation exercise device for enabling the elderly or
rehabilitation patients with weak muscles to perform joint
exercises through passive rehabilitation, a robotic
shoulder apparatus for stroke patient’s rehabilitation
has been disclosed in Korean Patent No. 10-1163903.
[0008] Such a rehabilitation exercise device disclosed
inthe related art has an unnecessarily complex structure,
and thus is problematic in that it is difficult to provide
benefits to more users because they need to bear the
cost of purchase and installation. In addition, the reha-
bilitation exercise device is difficult to move, so most
users need to move for exercise to the place where the
device is located, which is cumbersome.

[0009] The foregoing is intended merely to aid in the
understanding of the background of the present disclo-
sure, and is not intended to mean that the present dis-
closure falls within the purview of the related art that is
already known to those skilled in the art.
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Documents of Related Art

[0010] Korean Patent No. 10-1163903 relates to a an
exoskeleton robot for upper limb rehabilitation of stroke
patients.

[0011] US2013090580A1 illustrates for example an

exoskeleton mechanism which includes a fixed frame
positioned to correspond to an upper physique, a rota-
table frame positioned to correspond to a lower physique
and coupled to the fixed frame by a hinge unit to be
rotatable in the vertical direction, a support frame for
supporting a terminal, a first motor mounted to the fixed
frame and connected to the rotatable frame to drive the
rotatable frame to rotate in the vertical direction, motors
mounted to the rotatable frame and connected to the
support frame to drive the support frame to rotate in the
vertical direction and in the horizontal direction and rotate
around an axis (roll axis) of the lower physique, links for
connecting the first motor and the rotatable frame, and
links for connecting the motors and the support frame.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present disclosure has been
made keeping in mind the above problems occurring in
the related art, and an objective of the present disclosure
is to provide a rehabilitation exercise device for upperand
lower limbs, the rehabilitation exercise device being cap-
able of: enabling a user to perform a rehabilitation ex-
ercise by simply adjusting a mounting angle of his/her
upper or lower limb in response to the condition of a
rehabilitation patient; being simplified in structure, there-
by minimizing the cost of purchase and installation; being
convenient to move, thereby enabling the elderly or
rehabilitation patients with weak muscles to easily move
and place the device on a desk, chair, mattress, etc., and
then to easily place their upper limb or lower limb on the
device; and enabling the user to perform a rehabilitation
exercise of each joint of his/her upper limb or lower limb to
resemble normal motion.

[0013] The invention is defined in the independent
claim. Further advantageous embodiments are defined
in the dependent claims.

[0014] According to the present disclosure, the reha-
bilitation exercise device for upper and lower limbs, the
rehabilitation exercise device being capable of: enabling
a user to perform a rehabilitation exercise by simply
adjusting a mounting angle of his/her upper or lower limb
in response to the condition of a rehabilitation patient;
being simplified in structure, thereby minimizing the cost
of purchase and installation; being convenient to move,
thereby enabling the elderly or rehabilitation patients with
weak muscles to easily move and place the device on a
desk, chair, mattress, etc., and then to easily place their
upper limb or lower limb on the device; and enabling the
user to perform a rehabilitation exercise of each joint of
his/her upper limb or lower limb to resemble normal
motion.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other objectives, features, and
other advantages of the present disclosure will be more
clearly understood from the following detailed description
when taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a perspective view illustrating a rehabilita-
tion exercise device for upper and lower limbs ac-
cording to an embodiment of the present disclosure;
FIG. 2 is a view illustrating a state in which a base
plate illustrated in FIG. 1 is tilted from a mounting
plate;

FIG. 3is aview illustrating a state of rehabilitating an
upper limb using the rehabilitation exercise device
according to the embodiment of the present disclo-
sure;

FIG. 4 is a view illustrating a state of rehabilitating a
lower limb using the rehabilitation exercise device
according to the embodiment of the present disclo-
sure;

FIG. 5 is a perspective view illustrating a rehabilita-
tion exercise unit illustrated in FIG. 1;

FIGS 6A,6B, 7 to 16 and 21 to 28 are views illustrat-
ing details of the rehabilitation exercise device ac-
cording to the present disclosure, not being part of
the present invention;

FIGS.6A and 6B are plan views of FIG. Sillustratinga
length adjustment process of a second support ac-
cording to the present disclosure;

FIG. 7 is a view illustrating the mechanism for oper-
ating the second support illustrated in FIGS. 6A and
6B;

FIG. 8 is a main part enlarged sectional view illus-
trating a length stopper illustrated in FIGS. 6A and
6B;

FIG. 9 is a view illustrating another embodiment of a
length adjustment process of a second support ac-
cording to the present disclosure;

FIG. 10 is a main part enlarged perspective view
illustrating a rotation stopper illustrated in FIG. 9;
FIG. 11 is a perspective view illustrating a restraining
dial illustrated in FIG. 10;

FIG. 12is amain part enlarged sectional view of FIG.
9;

FIG. 13 is a main part enlarged perspective view
illustrating a state in which the mounting plate illu-
strated in FIG. 1 is erected at a predetermined angle
with respect to the base plate;

FIG. 14 is a view illustrating the mechanism for
operating the mounting plate illustrated in FIG. 13;
FIG. 15 is a main part enlarged view of FIG. 13;
FIG. 16 is a view illustrating the mechanism for
operating a fixing unit in the base plate;

FIG. 17 is a main part bottom perspective view of
FIG. 1;

FIGS. 18A and 18B are bottom views of FIG. 17
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illustrating a process of adjusting an angle between
asecond support and a third support according to the
present disclosure;

FIGS. 19A and 19B are views illustrating an angle
adjustment state between the second support and
the third support according to the present disclosure;
FIG. 20 is a view illustrating an arrangement state of
an angle fixing lever and a rotary plate according to
the present disclosure;

FIG. 21A is a perspective view illustrating a drive
module according to the present disclosure;

FIG. 21B is a main part enlarged view of the drive
module;

FIG. 22 is a perspective view illustrating a right
second hinge according to the present disclosure;
FIG. 23 is a view illustrating a state that the drive
module is attached to the right second hinge accord-
ing to the present disclosure;

FIG. 24Ais an exploded perspective view illustrating
a drive shaft and a hinge shaft according to the
present disclosure;

FIG. 24B is a view illustrating the mechanism for
operating the drive shaft and the hinge shaft;

FIG. 25 is a view illustrating the mechanism for
operating a rotary gear plate and a gear restraining
member at a first hinge;

FIG. 26 is a view illustrating the tagging mechanism
between the drive module and each hinges; and
FIGS. 27 to 28 are views illustrating a fixing unit
according to another embodiment of the present
disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The present disclosure relates to a rehabilita-
tion exercise device for upper and lower limbs. The
rehabilitation exercise device is characterized by includ-
ing: a first support supporting a user’s hand or foot; a
second support supporting a user’s forearm or calf; a pair
of first hinges rotatably coupling the first support and the
second support to each other; a third support supporting
a user’s upper arm or thigh; a pair of second hinges
configured to be rotated in conjunction with the third
support, and to which the second support part is coupled
to be rotatable relative thereto; and an angle adjustment
part adjusting an angle between the second support and
the third support.

[0017] The above and other objectives, features, and
advantages of the present disclosure will be more clearly
understood from the following detailed description when
taken in conjunction with the accompanying drawings.
However, it should be understood that the various
changes to the following embodiments are possible
and the scope of the present disclosure is not limited
to the following embodiments. The embodiments of the
present disclosure are provided for allowing those skilled
in the art to more clearly comprehend the present dis-
closure, and the scope of the present disclosure should
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be defined by the appended claims.

[0018] Terms used in this specification are selected to
describe embodiments and thus should not be construed
as the limit of the present disclosure. An element ex-
pressed in a singular form in this specification may be
plural elements unless it is necessarily singular in the
context. The terms "comprise" and/or "comprising" when
used in this specification, specify the presence of stated
features, but do not preclude the presence or addition of
one or more other features. The same reference numer-
als are used throughout the different drawings to desig-
nate the same or similar components. The expression
"and/or" is interpreted to include each of enumerated
items, and all combinations including one or more items
selected from among the enumerated items. Although
the terms "first", "second", etc. may be used herein to
describe various elements, these elements should not be
limited by these terms. These terms are only used to
distinguish one element from another element. For ex-
ample, afirstelement discussed below could be termed a
second element without departing from the scope of the
present disclosure.

[0019] Unless otherwise defined, all terms including
technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this disclosure belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning in
the context of the relevant art and the present disclosure,
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0020] Hereinafter, the present disclosure will be de-
scribed in detail with reference to the accompanying
drawings.

[0021] FIGS. 1to 25 illustrate a rehabilitation exercise
device 1 for upper and lower limbs according to an
embodiment of the present disclosure.

[0022] As illustrated in these drawings, the rehabilita-
tion exercise device 1 according to the embodiment of the
present disclosure includes a rehabilitation exercise unit
3 and a holder 5 for supporting the rehabilitation exercise
unit 3.

[0023] The rehabilitation exercise unit 3 may include: a
first support 310 for supporting a user’s hand or foot; a
second support 320 for supporting a user’s forearm or
calf; a pair of first hinges 311 and 312 for rotatably
connecting the first support 310 and the second support
320 to each other; a third support 330 for supporting a
user’s upper arm or thigh; and a pair of second hinges
331 and 332 for rotatably connecting the second support
320 and the third support 330 to each other.

[0024] The holder 5 includes a base plate 510, and a
mounting plate 520 on which the rehabilitation exercise
unit 3 is mounted. The base plate 510 and the mounting
plate 520 adopt a link-mechanism that converts horizon-
tal motion into vertical motion. The link-mechanism is
such that a first side of the mounting plate 520 is installed
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on the base plate 510 to be horizontally movable along a
plate surface thereof, an intermediate region of the
mounting plate 520 is connected to a first side of a link
member 530, and a second side of the link member 530 is
rotatably installed on the base plate 510.

[0025] According to the above configuration, as illu-
strated in FIG. 1, in a state in which the mounting plate
520is folded to the base plate 510, as illustrated in FIG. 3,
upper limb rehabilitation exercise is performed. On the
other hand, as illustrated in FIG. 2, in a state in which the
mounting plate 520 is erected at a certain angle from the
base plate 510 by the link mechanism, as illustrated in
FIG. 4, lower limb rehabilitation exercise is performed.
[0026] Here, angle adjustment between the mounting
plate 520 and the base plate 510, and angle fixing and
releasing will be described later.

[0027] The rehabilitation exercise unit 3 according to
the present disclosure includes a distance adjustment
part for adjusting the distance between the first support
310 and the third support 330 by adjusting the length of
the second support 320 according to application in an
upper or lower limb, and the length of a rehabilitation
patient’s upper or lower limb.

[0028] The distance adjustment part of the rehabilita-
tion exercise unit 3 according to the present disclosure
will be described with reference to FIGS. 5 to 8.

[0029] The rehabilitation exercise unit 3 according to
the present disclosure, as an example, adopts a stacked
slide-crank structure to the second support 320 so that
the length of the second support 320 supporting the
forearm or the calf is adjusted.

[0030] The second support 320 may include a first
fixing plate 322, a second fixing plate 323, a first moving
plate 324, a second moving plate 325, and a hinge shaft
321.

[0031] Thefirstfixing plate 322 is connected to the pair
of first hinges 311 and 312 to be rotatably coupled to the
first support 310. The second fixing plate 323 is con-
nected to the pair of second hinges 331 and 332 to be
rotatably coupled to the third support 330.

[0032] The first moving plate 324 is provided between
the first fixing plate 322 and the hinge shaft 321 and is
movable reciprocally therebetween.

[0033] The second moving plate 325 is provided be-
tween the second fixing plate 323 and the hinge shaft 321
and is movable reciprocally therebetween.

[0034] The hinge shaft 321 is provided between the
first fixing plate 322 and the second fixing plate 323.
[0035] Meanwhile, the distance adjustment part in-
cludes a first crank 326 and a second crank 327.
[0036] The first crank 326 is rotatably connected to the
first fixing plate 322 and the hinge shaft 321 to convert a
rotary motion of the hinge shaft 321 into a linear motion of
the first fixing plate 322.

[0037] The first crank 326 includes a first adjustment
link 326a, a second adjustment link 326b, and a first
connection link 326c¢.

[0038] The first adjustment link 326a is rotatably
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coupled to the hinge shaft 321.

[0039] The secondadjustmentlink 326b has afirst side
rotatably coupled to the first adjustment link 326a, and a
second side rotatably coupled to the first fixing plate 322.
[0040] The first connection link 326¢ is rotatably
coupled to the first moving plate 324 and an intermediate
region of the first adjustment link 326a.

[0041] The second crank 327 is rotatably connected to
the second fixing plate 323 and the hinge shaft 321 to
convert a rotary motion of the hinge shaft 321 into a linear
motion of the second fixing plate 323.

[0042] The second crank 327 includes a third adjust-
ment link 327a, a fourth adjustment link 327b, and a
second connection link 327c.

[0043] The third adjustment link 327a is rotatably
coupled to the hinge shaft 321. The third adjustment link
327a is disposed opposite to the first adjustment link
326a at an angle of 180 degrees.

[0044] The fourth adjustment link 327b has a first side
rotatably coupled to the third adjustment link 327a, and a
second side rotatably coupled to the second fixing plate
323. The fourth adjustment link 327b is disposed oppo-
site to the second adjustment link 326b.

[0045] The second connection link 327c is rotatably
coupled to the second moving plate 325 and an inter-
mediate region of the third adjustment link 327a. The
second connection link 327c¢ is disposed opposite to the
first connection link 326c¢.

[0046] Meanwhile, reciprocating movement of the first
moving plate 324 is guided by a pair of first guide rods
329a extending in length from the first fixing plate 322
toward the first moving plate 324. In addition, reciprocat-
ing movement of the first moving plate 324 is guided by a
pair of third guide rods 329c extending in length from the
hinge shaft 321 toward the first moving plate 324. Here, in
this embodiment, it is illustrated that the first guide rods
329a and the third guide rods 329c are provided in pairs,
respectively, but the present disclosure is not limited
thereto. For example, at least one first guide rod 329a
and at least one third guide rod 329¢ may be provided.
[0047] In addition, reciprocating movement of the sec-
ond moving plate 325 is guided by a pair of second guide
rods 329b extending in length from the second fixing plate
323 toward the second moving plate 325. In addition,
reciprocating movement of the second moving plate 325
is guided by a pair of third guide rods 329c extending in
length from the hinge shaft 321 toward the second mov-
ing plate 325. Here, in this embodiment, it is illustrated
that the second guide rods 329b and the third guide rods
329c are provided in pairs, respectively, but the present
disclosureis notlimited thereto. For example, atleastone
second guide rod 329b and at least one third guide rod
329c may be provided.

[0048] According to the configuration as described
above, in the distance adjustment part of the rehabilita-
tion exercise device 1 according to the present disclo-
sure, as illustrated in FIG. 7, by implementing the slide-
crank mechanism in which the first fixing plate 322 and
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the first moving plate 324, and the second fixing plate 323
and the second moving plate 325 are operated in con-
junction with each other, respectively, so as to be mu-
tually approached or spaced apart with respect to the
hinge shaft 321, it is possible to adjust the length of the
second support 320, thereby adjusting the distance be-
tween the first support 310 and the third support 330.
[0049] Hereinafter, in order to help the understanding
of the present disclosure, the adjustment of the length of
the second support 320 will be described in detail with
reference to FIG. 7.

[0050] In FIG. 7, when the first adjustment link 326a
and the second adjustment link 326b are pivoted clock-
wise around the hinge shaft 321, the angle between the
first adjustment link 326a and the second adjustment link
326b and the angle between the firstadjustment link 326a
and the first connection link 326¢ increase, so that the
distance between the hinge shaft 321 and the first fixing
plate 322 is increased. Similarly, the angle between the
third adjustment link 327a and the fourth adjustment link
327b, and the angle between the third adjustment link
327aand the second connection link 327cincrease to the
same angle as that between the first adjustment link 326a
and the second adjustment link 326b, so that the distance
between the hinge shaft 321 and the second fixing plate
323 is increased. Consequently, the first fixing plate 322
and the second fixing plate 323 are spaced apart from
each other by equal distances from the hinge shaft 321.
[0051] On the contrary, in FIG. 7, when the first adjust-
ment link 326a and the second adjustment link 326b are
pivoted counterclockwise around the hinge shaft 321, the
angle between the first adjustment link 326a and the
second adjustment link 326b and the angle between
the first adjustment link 326a and the first connection link
326¢ decrease, so that the distance between the hinge
shaft 321 and the first fixing plate 322 is decreased.
Similarly, the angle between the third adjustment link
327a and the fourth adjustment link 327b, and the angle
between the third adjustment link 327a and the second
connection link 327c decreased to the same angle as that
between the first adjustment link 326a and the second
adjustment link 326b, so that the distance between the
hinge shaft 321 and the second fixing plate 323 is de-
creased. Consequently, the first fixing plate 322 and the
second fixing plate 323 are approached to each other by
equal distances from the hinge shaft 321.

[0052] Therefore, in the rehabilitation exercise device
1 according to the present disclosure, the first fixing plate
322 and the first moving plate 324, and the second fixing
plate 323 and the second moving plate 325 are operated
in conjunction with each other, respectively, so as to be
mutually approached or spaced apart with respect to the
hinge shaft 321.

[0053] Meanwhile, the first fixing plate 322 and the
second fixing plate 323 are connected to each other by
a pair of connection bars 328.

[0054] In the present disclosure, a side of each of the
connection bars 328 is fixed to the second fixing plate
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323, and the first fixing plate 322 is movably coupled to
the connection bars 328, so that the first fixing plate 322 is
approached to and spaced apart from the second fixing
plate 323.

[0055] A through-hole 322a (see FIG. 8) for allowing
passage of each of the connection bars 328 therethrough
may be formed in the first fixing plate 322, so that long-
itudinal movement of the first fixing plate 322 may be
guided along the connection bar 238.

[0056] In addition, a length stopper 340 may be in-
stalled on the first fixing plate 322 to restrain the long-
itudinal movement of the first fixing plate 322, for exam-
ple, to limit relative movement of the first fixing plate 322
and the second fixing plate 323. In the presentdisclosure,
as an example, a pair of length stoppers 340 are installed
on the pair of connection bars 328, respectively.

[0057] FIG. 8 is a sectional view illustrating the region
of the length stopper 340 according to the present dis-
closure. Referring to FIG. 8, the length stopper 340 may
include a restraining lever 341 and a pressurizing mem-
ber 345.

[0058] The restraining lever 341 is rotatably installed
on arotary shaft 322b coupled to the first fixing plate 322.
[0059] The restraininglever 341 includes a pusher 342
provided at a first end thereof to pressurize or release the
pressurizing member 345, and a knob 343 provided at a
second end thereof to rotate the pusher 342 to allow the
pusher 342 to pressurize or release the pressurizing
member 345.

[0060] The pusher 342 has a semicircular arc shape
having a predetermined radius of curvature, and is con-
figured to be brought into contact with and spaced apart
from the pressurizing member 345 by rotation.

[0061] Therefore, in FIG. 8, when the restraining lever
341 is rotated clockwise around the rotary shaft 322b, the
pusher 342 is rotated toward the pressurizing member
345 to be brought into contact with the pressurizing
member 345 and to pressurize the pressurizing member
345, and the pressurizing member 345 pressurizes the
connection bar 328 passing through the through-hole
322a to prevent the first fixing plate 322 from moving in
the longitudinal direction. On the other hand, when the
restraining lever 341 is rotated counterclockwise around
the rotary shaft 322b, the pusher 342 is spaced from the
pressurizing member 345 and releases the pressurizing
member 345, so that the connection bar 238 is allowed to
be moved inside the through-hole 322a, thereby allowing
the movement of the first fixing plate 322 in the long-
itudinal direction along the connection bar 328.

[0062] Here, in this embodiment, it is illustrated that a
side of the connection bar 328 is fixed to the second fixing
plate 323, and the first fixing plate 322 is movably coupled
to the connection bar 328, but the present disclosure is
not limited thereto. For example, the side of the connec-
tion bar 328 may be fixed to the first fixing plate 322, and
the second fixing plate 323 may be movably coupled to
the connection bar 328. In this case, the restraining lever
341 is provided on the second fixing plate 323.
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[0063] FIGS. 9 to 12 are views illustrating an example
of a structure for restraining longitudinal movement of a
second support 320 according to another embodiment of
the present disclosure. A rehabilitation exercise unit 3
according to the other embodiment of the present dis-
closure may include a rotation stopper 350 provided on a
hinge shaft 321 to limit relative movement of a first fixing
plate 322 and a second fixing plate 323.

[0064] As described above, the second support 320
according to the present disclosure has a slide-crank
structure in adjusting a longitudinal length thereof, which
includes rotation of the hinge shaft 321. The rotation
stopper 350 restrains the rotation of the hinge shaft
321 to maintain a predetermined length.

[0065] The rotation stopper 350 includes a restraining
dial 351, a shaft body 353 for forming the hinge shaft 321,
a shaft column 354 protruding upward from the shaft body
353, and a shaft plate 352 rotated around the shaft body
354 and connected to the first adjustment link 326a and
the third adjustment link 327a to rotate the first adjust-
ment link 326a and the third adjustment link 327a with
respect to the shaft body 353.

[0066] The restraining dial 351 includes a restraining
pin 351a and a catching recess 351c.

[0067] The restraining pin 351cis formed by protruding
from an end of the restraining dial 351 oriented toward the
shaft body 353, and is inserted into or released from any
one selected from among a plurality of restraining holes
352a which will be described later.

[0068] The catching recess 351c is depressed in a
region of the end of the restraining dial 351 oriented
toward the shaft body 353, at a position spaced from
the restraining pin 351a. In this embodiment, a pair of
catching recesses 351c are provided opposite to each
other.

[0069] The plurality of restraining holes 352a are
formed in the shaft body 353 at a predetermined interval
along the circumferential direction of the shaft column
354.

[0070] The shaft plate 352 has a circular ring shape.
The shaft plate 352 is configured such that the first
adjustment link 326a and the third adjustment link
327a are connected to an outer circumference thereof,
and the restraining dial 351 is rotatably provided on an
inner circumference thereof. In addition, the shaft plate
352 has a pair of catching protrusions 352b protruding
from a region of the inner circumference thereof, and
connecting the restraining dial 351 to the shaft plate 352
by being caught by the catching recesses 351c of the
restraining dial 351.

[0071] In addition, the rotation stopper 350 according
to the present disclosure may further include an elastic
member 355.

[0072] The elastic member 355 is provided between
the shaft column 354 and the restraining dial 351, and
generates elastic force acting on the restraining dial 351
so that the restraining pin 351a is inserted into the se-
lected restraining hole 352a.
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[0073] When a user wants to adjust the length of the
second support 320, the user adjusts the length by pulling
the restraining dial 351 upward so that the restraining dial
351 ascends from the shaft body 353 to a position where
the restraining pin 351a is separated from the restraining
hole 352a. Then, when the second support 320 is ad-
justed to a desired length, the user releases the restrain-
ing dial 351 so that the restraining dial 351 descends
toward the shaft body 353 by the elastic force of the
elasticmember 355, and at the same time, the restraining
pin 351a is inserted into the restraining hole 352a at a
corresponding position.

[0074] With this configuration, in the rotation stopper
350 according to the present disclosure, when the re-
straining pin 351a is inserted into the restraining hole
352a, the shaft plate 352 is not rotated with respect to the
shaft body 353, so that the length of the second support
320 is not allowed to be adjusted. At the same time, the
catching protrusions 352b of the shaft plate 352 are
caught by the catching recesses 351c of the restraining
dial 351, so that the restraining dial 351 is prevented from
being rotated around the shaft column 354.

[0075] On the other hand, in the rotation stopper 350
according to the present disclosure, when the dial pin
351aisreleased from the restraining hole 352a, the shaft
plate 352 is rotated with respect to the shaft body 353, so
that the length of the second support 320 is allowed to be
adjusted. At this time, the catching protrusions 352b of
the shaft plate 352 are maintained caught by the catching
recesses 351c of the restraining dial 351, so that the
restraining dial 351 is maintained in a state connected to
the shaft plate 352. Thus, the restraining dial 351 is
allowed to be rotatable forward and backward around
the shaft column 354, so that the first fixing plate 322 and
the second fixing plate 323 are mutually approached or
spaced apart with respect to the shaft body 353, thereby
adjusting the length of the second support 320.

[0076] In FIG. 11, reference numeral 351b denotes a
pin insertion portion into which the restraining pin 351ais
inserted and fixed, and reference numeral 351d denotes
a shaft through-hole through which the shaft column 354
passes and fixed. For convenience of explanation, FIG.
10 illustrates a state in which the restraining pin 351a is
inserted in the restraining hole 352a in a state of being
released from the restraining dial 351.

[0077] As such, by implementing a slide-crank me-
chanism in which the first fixing plate 322 and a first
moving plate 324, and the second fixing plate 323 and
a second moving plate 325 are operated in conjunction
with each other, respectively, so as to be mutually ap-
proached or spaced apart with respect to the hinge shaft
321, it is possible to adjust the length of the second
support 320, thereby adjusting the distance between
the first support 310 and the third support 330 in response
to various lengths of the forearm or calf of the user during
rehabilitation.

[0078] Hereinafter, the configuration of the holder 5
according to the present disclosure will be described in
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detail with reference to FIGS. 13 to 16.

[0079] As described above, the holder 5 may include
the base plate 510, the mounting plate 520, and the link
member 530. According to this configuration, a link me-
chanism as illustrated in FIG. 14 is implemented.
[0080] As described above, the opposite sides of the
link member 530 are rotatably coupled to the base plate
510 and the mounting plate 520, respectively. Here, the
first side (i.e., in the direction of the first support 510) of
the mounting plate 520 is coupled to the base plate 510 to
be horizontally movable along the plate surface thereof,
and the first side of the link member 530 is rotatably
coupled to the intermediate region of the mounting plate
520. In addition, a second side of the mounting plate 520
is approached to and spaced apart from the base plate
510in the vertical direction by the link mechanism, so that
angle adjustmentis implemented as illustrated in FIGS. 1
and 2.

[0081] The second side of the link member 530 is
rotatably coupled to a fixing shaft 531 provided on the
base plate 510, so that when the first side of the mounting
plate 520 moves in the horizontal direction, the angle of
the mounting plate 520 is adjusted by rotation of the
opposite sides of the link member 530.

[0082] Meanwhile, a pair of extension brackets 521 are
installed opposite at the first side of the mounting plate
520 by extending parallel toward the third support 330.
First ends of the pair of extension brackets 521, for
example, first ends thereof oriented toward the first sup-
port 310, are rotatably coupled to the mounting plate 520.
Second ends of the pair of extension brackets 521, for
example, second ends thereof oriented toward the third
support 330, are connected to each other by a connection
rod 522.

[0083] In addition, a catching plate 511 is installed
inside the base plate 510, with a plurality of catching
protrusions 512 formed thereon along the longitudinal
direction and allowing the connection rod 522 to be
caught thereby in response to the angle between the
mounting plate 520 and the base plate 510. The plurality
of catching protrusions 512 are formed at a predeter-
mined interval along the longitudinal direction of the pair
of extension brackets 521, so that the connection rod 522
is selectively caught by the catching protrusions 512.
Thus, in response to an inclination angle between the
mounting plate 520 and the base plate 510, the connec-
tion rod 522 is caught by any one of the catching protru-
sions 512, so that the inclination angle is maintained at a
predetermined angle.

[0084] Inaddition, the holder 5 according to the present
disclosure may include a fixing unit 540 for fixing the
connection rod 522 to maintain the connection rod 522
caught by any one of the catching protrusions 512.
[0085] The fixing unit 540 may include a pair of unit
bodies 541, a pair of operating levers 542, a pair of
interlocking levers 543, and a pair of interlocking brackets
522a, as shown in FIGS. 15 and 16.

[0086] The unit bodies 541 are reciprocally moved
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along the base plate 510 in conjunction with the connec-
tion rod 522 in response to adjustment of the angle
between the base plate 510 and the mounting plate 520.
[0087] The operating levers 542 are provided outside
the base plate 510, and are rotatably coupled to the unit
bodies 541.

[0088] The interlocking levers 543 are provided inside
the base plate 510, and are rotatably coupled to the unit
bodies 541 so as to be rotated in conjunction with rotation
of the operating levers 542.

[0089] The interlocking brackets 522a are provided on
opposite edges of the connection rod 522 to be oriented
toward the interlocking levers 543, and are pressurized or
released in response to rotation of the interlocking levers
543. The interlocking brackets 522a are connected to the
connection rod 522 by connecting brackets 522b.
[0090] With this configuration, as illustrated in FIG.
16A, when the operating levers 542 are rotated clock-
wise, the interlocking levers 543 are rotated clockwise, so
that the connecting brackets 522b are pressurized down-
ward by the interlocking levers 543. Therefore, the con-
nection rod 522 is limited from being moved upward, and
thus the connection rod 522 is prevented from being
released from the catching protrusion 512 of the base
plate 510.

[0091] Onthe otherhand, in performing an operation of
folding or unfolding the mounting plate 520 to adjust the
angle of the mounting plate 520 with respect to the base
plate 510, as illustrated in FIGS. 16B and 16C, when the
operating levers 542 are rotated counterclockwise, the
interlocking levers 543 are rotated counterclockwise to
allow lifting of upper ends of the interlocking brackets
522a, so that the connection rod 522 is released from the
catching protrusion 512, allowing the mounting plate 520
to be folded or unfolded.

[0092] Therefore, by removing or fixing the connection
rod 522 from or into the catching protrusion 512 through
the operation of the operating levers 542 outside the base
plate 510, a safety accident that may occur due to an
operation of lifting the connection rod 522 by inserting a
hand between the mounting plate 520 and the base plate
510 is prevented from occurring.

[0093] Inaddition, by releasing the connection rod 522
from the catching protrusion 512, as illustrated in FIG. 3,
in a state in which the mounting plate 520 is folded to the
base plate 510, upper limb rehabilitation exercise is
performed. In addition, by fixing the connection rod
522 to the catching protrusion 512, as illustrated in
FIG. 4, in a state in which the mounting plate 520 is
erected from the base plate 510 at a predetermined
angle, lower limb rehabilitation exercise is performed.
[0094] In addition, in response to the condition of the
rehabilitation patient, rehabilitation exercise is performed
by simply adjusting a mounting angle of the upper or
lower limb with respect to the base plate 510 seated on
the floor.

[0095] Meanwhile, FIGS. 27 and 28 illustrate a fixing
unit 540a having a different shape from the fixing unit 540
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described above.

[0096] Unlike the above-described fixing units 540, in
the fixing unit 540a according to another embodiment of
the present disclosure, a plurality of auxiliary catching
protrusions 523 are formed on a side of the base plate
510 along the longitudinal direction of the base plate 510,
for example, in a parallel relationship to the plurality of
catching protrusions 512.

[0097] The plurality of auxiliary catching protrusions
523 have a continuous wave shape with valleys and
ridges, and are arranged at the same pitch as the plurality
of catching protrusions 512. A unitbody 541 is selectively
mounted on the plurality of auxiliary catching protrusions
523.

[0098] In addition, on the side of the base plate 510
where the plurality of auxiliary catching protrusions 523
are formed, a plurality of catching pins 524 are provided
at positions corresponding to the valleys of the auxiliary
catching protrusions 523.

[0099] The plurality of catching pins 1524 are arranged
at the same pitch as the auxiliary catching protrusions
523, and protrude from the side of the base plate 510.
[0100] In addition, in the fixing unit 540a according to
another embodiment of the present disclosure, an inter-
locking lever 543a rotated in conjunction with rotation of
an operating lever 542 has a ring-shaped free end.
[0101] The interlocking lever 543a is provided outside
the base plate 510, and is rotatably coupled to the unit
body 541.

[0102] As the interlocking lever 543a is rotated in con-
junction with rotation of the operating lever 542, the
interlocking lever 543a is caught by or released from a
selected catching pin 524.

[0103] Inaddition, the unitbody 541 is connected to the
connection rod 522 by a connecting bracket 522b.
[0104] Withthis configuration, asillustratedin FIGS. 27
and 28, in a state in which the connection rod 522 is
caught by the catching protrusion 512, the operating
lever 542 is located perpendicular to the base plate
510. At this time, since the interlocking lever 543a is
caught by the catching pin 524, the connection rod 522
is limited from being moved upward, and thus the con-
nection rod 522 is prevented from being released from
the catching protrusion 512 of the base plate 510.
[0105] Onthe otherhand, in performing an operation of
folding or unfolding the mounting plate 520 to adjust the
angle of the mounting plate 520 with respect to the base
plate 510, when the operating lever 542 is rotated coun-
terclockwise, the interlocking lever 543a is rotated coun-
terclockwise and released from the catching pin 524 to
allow lifting of operating lever 542, so that the connection
rod 522 is released from the catching protrusion 512,
allowing the mounting plate 520 to be folded or unfolded.
[0106] Therefore, by removing or fixing the connection
rod 522 from or into the catching protrusion 512 through
the operation of the operating lever 542 outside the base
plate 510, in response to the condition of the rehabilitation
patient, rehabilitation exercise is performed by simply
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adjusting the mounting angle of the upper or lower limb
with respect to the base plate 510 seated on the floor.
[0107] Meanwhile, in the rehabilitation exercise device
1 according to the present disclosure, the drive module 7
may be selectively couple to any one of the pair of first
hinges 311 and 312 and the pair of second hinges 331
and 332. Forexample, in the case of the upper limb, when
the drive module 7 is mounted on any one of the first
hinges 311 and 312, wrist rehabilitation exercise is pos-
sible. On the other hand, when the drive module 7 is
mounted on any one of the second hinges 331 and 332,
elbow joint rehabilitation exercise is possible.

[0108] Atthistime, in the case of the pair of first hinges
311 and 312, a mounting position of the drive module 7
may be determined according to rehabilitation of a left or
rightupperlimb. Similarly, in the case of the pair of second
hinges 331 and 332, the drive module 7 may be selec-
tively mounted according to rehabilitation of a right or left
upper limb.

[0109] Herein, when the wrist motion is performed in
the state that the drive module 7 is couple to the first hinge
311 or 312, that is, when the first support 310 and the
second support 320 are relatively rotated to each other,
the second support 320 and the third support 330 need to
be maintained fixed angle.

[0110] In addition, as illustrated in FIGS. 17 to 20, the
rehabilitation exercise device 1 according to the present
disclosure may include an angle adjustment part 6 for
adjusting an angle between the second support 320 and
the third support 330.

[0111] The angle adjustment part 6 includes a pair of
rotary plates 611, a plurality of fixing holes 613, an angle
fixing lever 621, a pair of first transmission links 623, and
a pair of second transmission links 625.

[0112] The pair of rotary plates 611 have a disc shape,
are provided integrally with the third support 330 so as to
be rotated independently of the pair of second hinges 331
and 332, and are shafted to the pair of second hinges 331
and 332. Therefore, the second hinges 331 and 332 of
the rehabilitation exercise device 1 according to the pre-
sent disclosure are rotated independently of the third
support 330, and the second support 320 is coupled to
the second hinges 331 and 332 to be rotatable relative
thereto. The second hinges 331 and 332 are fixed to the
mounting plate 520.

[0113] The plurality of fixing holes 613 are formed at a
predetermined interval along the circumferential direc-
tion of each of the rotary plates 611. The plurality of fixing
holes 613 are inclined at a predetermined angle with
respect to the radial direction of the rotary plate 611 in
consideration of the radius of rotation of the second
transmission links 625 rotated in response to the opera-
tion of the angle fixing lever 621 which will be described
later.

[0114] The angle fixing lever 621 is provided between
the pair of second hinges 331 and 332, and is reciprocally
moved relative to the first support 310. As illustrated in
FIG. 17, the angle fixing lever 621 is located under the
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third support 330.

[0115] The pair of first transmission links 623 are ro-
tatably coupled to opposite sides of the angle fixing lever
621, respectively.

[0116] A first side of each of the pair of second trans-
mission links 625 is rotatably coupled to an associated
one of the pair of first transmission links 623, and a
second side of each of the pair of second transmission
links 625 is selectively inserted into or released from a
selected fixing hole 613, so that rotation of the pair of
rotary plates 611 are restrained or released.

[0117] With this configuration, when the angle fixing
lever 621 is moved in a direction opposite to the first
support 310, as illustrated in FIG. 18B, the respective
second sides of the second transmission links 625 are
rotated inward of the second hinges 331 and 332 and
released from the respective selected fixing holes 613, so
that the angle between the second support 320 and the
third support 330 is released.

[0118] On the other hand, when the angle fixing lever
621 is moved inadirection toward the first support 310, as
illustrated in FIG. 18A, the second sides of the second
transmission links 625 are rotated outward of the second
hinges 331 and 332 and inserted into the selected fixing
holes 613, so that the angle between the second support
320 and the third support 330 is fixed.

[0119] Here, FIG. 18A illustrates a position where the
angle is fixed, and FIG. 18B illustrates a position where
the angle is released. An elastic member 627, such as a
spring, may be provided on the angle fixing lever 621 to
pressurize the angle fixing lever 621 to the position where
the angle is fixed.

[0120] The elastic member 627 generates an elastic
force acting on the angle fixing lever 621 so that the
second transmission links 625 are inserted into the se-
lected fixing holes 613.

[0121] Therefore, in a state in which the second sup-
port 320 and the third support 330 are horizontally fixed
as illustrated in FIG. 19A, when the user pulls the angle
fixing lever 621 in a direction opposite to the first support
310 to allow the second transmission links 625 to be
released from the fixing holes 613, rotates the third sup-
port 330 at a desired angle with respect to the second
support 320, and then releases the angle fixing lever 621,
as the angle fixing lever 621 is moved toward the first
support 310 by the elastic force of the elastic member
627, the second transmission links 625 are inserted into
the selected fixing holes 613, so that as illustrated in FIG.
19B, the third support 330 is fixed at the desired angle
with respect to the second support 320 at a correspond-
ing position.

[0122] Meanwhile, the rotary plate 611 may have afirst
rotation guide hole 615 and a second rotation guide hole
617 formed in a semicircular arc shape along the circum-
ferential direction. The first rotation guide hole 615 and
the second rotation guide hole 617 may have semicir-
cular arc shapes facing each other with the rotation
center of each of the second hinges 331 and 332 inter-
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posed therebetween.

[0123] Here, afirstrotation guide protrusion331aanda
second rotation guide protrusion 331b protruding from
each of the second hinges 331 and 332 are inserted into
and moved along the first rotation guide hole 615 and the
second rotation guide hole 617, so that rotation between
the second support 320 and the third support 330 is
guided around the second hinges 331 and 332. At this
time, the rotation angle between the second support 320
and the third support 330 may be restrained within a
range of about 180 degrees by the semicircular arc-
shaped first rotation guide hole 615 and second rotation
guide hole 617.

[0124] Assuch,inresponse to various angles between
the forearm and the upper arm or between the calf and the
thigh according to the condition of the rehabilitation pa-
tient, rehabilitation is performed by adjusting the angle
between the second support 320 and the third support
330.

[0125] Hereinafter, the drive module 7 according to the
present disclosure will be described in detail with refer-
ence to FIGS. 21 to 24.

[0126] As described above, the drive module 7 is se-
lectively mounted on any one of the pair of first hinges 311
and 312 and the pair of second hinges 331 and 332 to
pivot the first support 310 or the second support 320.
[0127] The drive module 7 may include a body housing
710 in which components such as a drive motor, a printed
circuitboard, etc. are accommodated, a drive shaft 720 to
which a rotary shaft of the drive motoris connected, and a
ring member 730 for allowing mounting and fixing of the
drive module 7 on the first hinges 311 and 312 or the
second hinges 331 and 332.

[0128] Inaddition, aring coupling portion 751 is formed
on each of the first hinges 311 and 312 or each of the
second hinges 331 and 332.

[0129] Meanwhile, in this embodiment, the drive mod-
ule 7 is mounted on the second hinge 332 located on the
right side as viewed from the first support 310 to the third
support 330 in FIG. 1. Therefore, for convenience of
explanation, the second hinge 332 located on the right
sideis hereinafter referred to as aright second hinge 332.
[0130] Here, a plurality of mounting protrusions 731
are formed on an inside of the ring member 730 at a
predetermined interval along the circumferential direc-
tion of the ring member 730, and a ring coupling portion
751 to which the ring member 730 of the drive module 7 is
coupled is provided circumferentially around an opening
of the right second hinge 332. A plurality of catching
portions 753 may be formed in the ring coupling portion
751 corresponding to the mounting protrusions 731.
[0131] Thus, when the drive module 7 is inserted into
the right second hinge 332 and then the ring member 730
is rotated, the mounting protrusions 731 are rotated and
caught by the catching portions 753, so that the drive
module 7 is prevented from being released.

[0132] In addition, a catching lever 740 is provided on
the body housing 710a to restrain rotation of the ring
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member 730 by being inserted into the ring member 730,
so that after rotating the ring member 730, the catching
lever 740 is pushed and inserted into the ring member
730 to thereby prevent rotation of the ring member 730.
[0133] Inaddition, the right second hinge 332 includes
a hinge shaft 760a with which a drive shaft 720a of the
drive module 7 is meshed.

[0134] As illustrated in FIGS. 33A and 33B, the drive
shaft 720a and the hinge shaft 760a respectively include
pluralities of jaws 720b and 760b that circumferentially
alternately protrude to face each other.

[0135] The respective jaws 720b and 760b of the driv-
ing shaft 720a and the hinge shaft 760a are meshed with
each other, so that a rotational force of the drive module 7
is transmitted to the right second hinge 322 through the
hinge shaft 760b. Here, the hinge shaft 760a of the right
second hinge 322 is connected to the second support
330.

[0136] In addition, any one of the drive shaft 720a and
the hinge shaft 760a includes an elastic member 765a,
such as a spring, for generating an elastic force acting on
the remaining opposite one to be pressurized, so that the
drive shaft 720a and the hinge shaft 760a are firmly
connected to each other.

[0137] In addition, each of the jaws 720b and 760b of
the drive shaft 720a and the hinge shaft 760a is config-
ured such that opposite sides thereof are inclined, so that
the drive shaft 720a and the hinge shaft 760a are easily
coupled to each other even when slight misalignment
occurs during initial coupling.

[0138] As such, the rehabilitation exercise device 1
according to the present disclosure allows the drive
module 7 to be easily mounted on and removed from a
desired hinge, thereby enabling the user to perform a
rehabilitation exercise with improved convenience.
[0139] Meanwhile, asillustratedin FIGS. 25A and 25B,
arotation restraining part 770 may be provided to restrain
rotation of the first hinges 311 and 312 or the second
hinges 331 and 332.

[0140] Inthis embodiment, since the drive module 7 is
mounted on the right second hinge 332, the rotation
restraining part 770 is provided on each of the pair of
first hinges 311 and 312.

[0141] The rotation restraining part 770 may include a
rotary gear plate 771 rotated in conjunction with any one
ofthe first support 310 and the second support 320, and a
gear restraining member 775 installed on any one of the
first support 310 and the second support 320.

[0142] The rotary gear plate 771 may have gear teeth
circumferentially formed along an end thereof, and the
gear restraining member 775 may also have gear teeth
formed at an end thereof. Thus, rotation of the first sup-
port 310 and the second support 320 may be restrained
such that when the gear restraining member 775 is
meshed with the rotary gear plate 771 as illustrated in
FIG. 25A, the rotary gear plate 771 is not rotated, and
when the gear restraining member 775 is released from
the rotary gear plate 771 as illustrated in FIG. 25B, the
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rotary gear plate 771 is rotated.

[0143] The above structure is applicable equally to the
second hinges 331 and 332.

[0144] By this configuration, as illustrated in FIG. 1,
When the drive module 7 is mounted on the right second
hinge 332, and the gear restraining member 775 and the
rotary gear plate 771 of each of the pair of first hinges 311
and 312 are meshed with each other so that the pair of
first hinges 311 and 312 are not rotated, the second
support 320 performs a pivoting motion by a rotational
force of the drive module 7, whereas the first support 310
is limited in pivoting motion, so that the user can exercise
an elbow joint while a wrist joint is not moved.

[0145] In another embodiment, when the drive module
7 is mounted on the right first hinge 312, and the gear
restraining member 775 and the rotary gear plate 771 of
each the pair of second hinges 331 and 332 are meshed
with each other so that the pair of second hinges 331 and
332 are not rotated, the first support 310 performs a
pivoting motion by a rotational force of the drive module
7, whereas the second support 320 is limited in pivoting
motion, so that the user can exercise the wrist joint while
the elbow joint is not moved.

[0146] As such, by enabling the user to distinguish
which joint is not to be pivoted by the drive module 7
and then to operate the gear restraining member 775 and
the rotary gear plate 771 of a corresponding hinge asso-
ciated with the joint, the user can selectively perform wrist
joint or elbow joint rehabilitation exercises.

[0147] Meanwhile, the rehabilitation exercise device 1
according to the embodiment of the present disclosure
may enable the user to perform rehabilitation by selec-
tively mounting the drive module 7 to each hinge in
response to a position of the upper or lower limb to be
exercised.

[0148] For example, when the drive module 7 is
mounted on the left first hinge 311 or the left second
hinge 331, the rehabilitation exercise device 1 according
to the embodiment of the present disclosure is worn on a
right upper limb to exercise, without causing interference
of the drive module 7 with a user’s torso. In this case,
when the drive module 7 is mounted on the left first hinge
311, exercise of a right wrist jointis possible. On the other
hand, when the drive module 7 is mounted on the left
second hinge 331, exercise of a right elbow joint is
possible.

[0149] Whenthedrive module 7 is mounted on the right
first hinge 312 or the right second hinge 332, the reha-
bilitation exercise device 1 according to the embodiment
of the present disclosure is worn on a left upper limb to
exercise, without causing interference of the drive mod-
ule 7 with the user’s torso. In this case, when the drive
module 7 is mounted on the right first hinge 312, exercise
ofaleftwristjointis possible. On the other hand, when the
drive module 7 is mounted on the right second hinge 332,
exercise of a left elbow joint is possible.

[0150] In addition, as illustrated in FIGS. 26A and 26B,
a tag 920 may be installed on each of the first hinges 311
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and 312 and the second hinges 331 and 332 at a position
where tagging is possible when the drive module 7 is
coupled to the first hinges 311 and 312 or the second
hinges 331 and 332. In addition, a reader 910 may be
installed in the drive module 7, the reader being capable
oftagging the tag 920 when the drive module 7 is coupled
to the first hinges 311 and 312 or the second hinges 331
and 332. Here, the tag 920 and the reader 910 may
communicate with each other through radio frequency
(RF) communication or near field communication (NFC).
[0151] Thus, evenwhen the drive module 7 is mounted
on any one of the pair of first hinges 311 and 312 and the
pair of second hinges 331 and 332, the position where the
drive module 7 is mounted is automatically recognized
through recognition of the tag 920.

[0152] This enables that when the rehabilitation exer-
cise device 1 according to the present invention is oper-
ated in conjunction with a smart phone, which part of a
user’s body is to be exercised is automatically recognized
by automatically recognizing the mounting position of the
drive module 7, and a preset load, a preset amount of
exercise, a preset number of exercises, etc. are trans-
mitted to the drive module 7 through the smart phone. In
the same manner, records of user exercises correspond-
ing parts of the user’s body are stored in the smart phone.
[0153] Although exemplary embodiments of the pre-
sent disclosure have been described with reference to
the accompanying drawings, those skilled in the art will
appreciate that various modifications, additions and sub-
stitutions are possible, without departing from the scope
as defined in the appended claims. Thus, the above-
described exemplary embodiments are intended to be
illustrative in all respects, rather than restrictive, of the
present disclosure.

[0154] The presentdisclosure can find application in a
rehabilitation exercise device for rehabilitation of a pa-
tient’s upper or lower limb.

Claims

1. Arehabilitation exercise device for upper and lower
limbs, the rehabilitation exercise device comprising:

a first support (310) supporting a user’s hand or
foot;

a second support (320) supporting a user’s fore-
arm or calf;

apairoffirsthinges (311, 312) rotatably coupling
the first support (310) and the second support
(320) to each other;

a third support (330) supporting a user’s upper
arm or thigh;

a pair of second hinges (331, 332) configured to
be rotated in conjunction with the third support
(330), and to which the second support (320)
part is coupled to be rotatable relative thereto;
and
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an angle adjustment part (6) adjusting an angle
between the second support (320) and the third
support (330),

characterized in that the angle adjustment part
(6) comprises:

a pair of rotary plates (611) connected to the
second support (320), and shafted to the pair of
second hinges (331, 332) so as to be freely
rotated with respect to the pair of second hinges
(331, 332);

a plurality of fixing holes (613) formed along a
circumferential direction of each of the pair of
rotary plates (611);

an angle fixing lever (621) provided between the
pair of second hinges (331, 332), and configured
to be reciprocally moved along the direction of
the first support (310);

a pair of first transmission links (623) rotatably
coupled to the angle fixing lever (621); and

a pair of second transmission links (625) rota-
tably coupled to the pair of first transmission
links (623), and configured to restrain or release
rotation of the pair of rotary plates (611) by being
inserted into or released from respective se-
lected fixing holes (613) in response to recipro-
cating movement of the angle fixing lever (621).

The rehabilitation exercise device of claim 1, wherein
the fixing holes (613) are inclined at a predetermined
angle with respect to a radial direction of each of the
rotary plates (611) in consideration of radius of rota-
tion of the second transmission links (625) rotated in
response to reciprocating movement of the angle
fixing lever (621).

The rehabilitation exercise device of claim 1, further
comprising:

an elastic member (627) generating an elastic force
acting on the angle fixing lever (621) so that the
second transmission links (625) are inserted into
the selected fixing holes (613).

The rehabilitation exercise device of claim 1, further
comprising:

a first rotation guide hole (615) formed through
each of the rotary plates (611) in a semicircular
arc shape along the circumferential direction of
the rotary plate (611); and

afirstrotation guide protrusion (331a) protruding
from each of the second hinges (331, 332), and
configured to be moved along the first rotation
guide hole (615).

5. The rehabilitation exercise device of claim 4, further

comprising:

a second rotation guide hole (617) formed
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through the rotary plate (611) in a semicircular
arc shape along the circumferential direction of
the rotary plate so that the first and second
rotation guide holes (615, 617) face each other
with a rotation center of the second hinge (331,
332) interposed therebetween; and

a second rotation guide protrusion (331b) pro-
truding from the second hinge (331, 332), and
configured to be moved along the second rota-
tion guide hole (617).

Patentanspriiche

Rehabilitationsiibungsgerat fur die oberen und un-
teren GliedmaRen, wobei das Rehabilitationsu-
bungsgerat Folgendes umfasst:

eine erste Stiitze (310), die die Hand oder den
Fulk eines Benutzers stiitzt;

eine zweite Stltze (320), die den Unterarm oder
die Wade eines Benutzers stlitzt;

ein Paar erster Scharniere (311, 312), die die
erste Stiitze (310) und die zweite Stutze (320)
drehbar miteinander verbinden;

eine dritte Stlitze (330), die den Oberarm oder
Oberschenkel eines Benutzers stiitzt;

ein Paar zweiter Scharniere (331, 332), die so
konfiguriert sind, dass sie zusammen mit der
dritten Stutze (330) gedreht werden kdnnen,
und mit denen der zweite Stitzenteil (320) so
verbunden ist, dass er relativ dazu gedreht wer-
den kann; und

ein Winkeleinstellteil (6), das einen Winkel zwi-
schen der zweiten Stitze (320) und der dritten
Stitze (330) einstellt, dadurch gekennzeich-
net, dass das Winkeleinstellteil (6) Folgendes
umfasst:

ein Paar Drehplatten (611), die mitder zwei-
ten Stutze (320) verbunden sind und mit
dem Paar zweiter Scharniere (331, 332)
so verbunden sind, dass sie sich in Bezug
auf das Paar zweiter Scharniere (331, 332)
frei drehen konnen;

eine Vielzahl von Befestigungsliéchern
(613), die entlang einer Umfangsrichtung
jeder der beiden Drehplatten (611) ausge-
bildet sind;

einen Winkelfixierhebel (621), der zwischen
dem Paar zweiter Scharniere (331, 332)
vorgesehen ist und so konfiguriert ist, dass
er entlang der Richtung der ersten Stutze
(310) hin- und herbewegt werden kann;
ein Paar erster Ubertragungsglieder (623),
die drehbar mit dem Winkelfixierhebel (621)
verbunden sind; und

ein Paar zweiter Ubertragungsglieder
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(625), die drehbar mit dem Paar erster
Ubertragungsglieder (623) verbunden sind
und so konfiguriert sind, dass sie die Dre-
hung des Paars Drehplatten (611) ein-
schréanken oder freigeben, indem sie in
Reaktion auf die Hin- und Herbewegung
des Winkelbefestigungshebels (621) in
ausgewahlte Befestigungslocher (613) ein-
gefiihrt oder aus diesen geldst werden.

Rehabilitationstibungsgerat nach Anspruch 1, wobei
die Befestigungslocher (613) in einem vorbestimm-
ten Winkel in Bezug auf eine radiale Richtung jeder
der Drehplatten (611) geneigt sind, unter Berlick-
sichtigung des Rotationsradius der zweiten Uber-
tragungsglieder (625), die in Reaktion auf die Hin-
und Herbewegung des Winkelbefestigungshebels
(621) gedreht werden.

Rehabilitationstibungsgerat nach Anspruch 1, ferner
umfassend:

ein elastisches Element (627), das eine auf den
Winkeleinstellhebel (621) wirkende Federkraft er-
zeugt, so dass die zweiten Ubertragungsglieder
(625) in die ausgewahlten Befestigungsldcher
(613) eingefiihrt werden.

Rehabilitationstibungsgerat nach Anspruch 1 ferner
umfassend:

ein erstes Rotationsfiihrungsloch (615), das
durch jede der Drehplatten (611) in einer halb-
kreisférmigen Bogenform entlang der Umfangs-
richtung der Drehplatte (611) ausgebildet ist;
und

einen ersten Rotationsfuhrungsvorsprung
(331a), der von jedem der zweiten Scharniere
(331, 332) vorsteht und so konfiguriert ist, dass
er entlang des ersten Rotationsfiihrungslochs
(615) bewegt werden kann.

5. Rehabilitationstibungsgerat nach Anspruch 4, ferner

umfassend:

ein zweites Drehfiihrungsloch (617), das durch
die Drehplatte (611) in einer halbkreisférmigen
Bogenform entlang der Umfangsrichtung der
Drehplatte ausgebildet ist, so dass das erste
und das zweite Drehflihrungsloch (615, 617)
einander zugewandt sind, wobei ein Drehmittel-
punkt des zweiten Scharniers (331, 332) dazwi-
schen angeordnet ist; und

ein zweiter Drehflihrungsvorsprung (331b), der
aus dem zweiten Scharnier (331, 332) heraus-
ragt und so konfiguriert ist, dass er entlang des
zweiten Drehfiihrungslochs (617) bewegt wer-
den kann.
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Revendications

1.

2.

Dispositif d’exercice de rééducation pour les mem-
bres supérieurs et inférieurs, le dispositif d’exercice
de rééducation comprenant :

un premier support (310) soutenantla main oule
pied de I'utilisateur ;

un second support (320) supportantl’avant-bras
ou le mollet de l'utilisateur ;

une paire de premieres charnieres (311, 312)
reliant de maniére rotative le premier support
(310) et le second support (320) I'un a l'autre ;
un troisieme support (330) supportant le bras ou
la cuisse de I'utilisateur ;

une paire de secondes charniéres (331, 332)
configurées pour étre tournées en conjonction
avec le troisieme support (330), et auxquelles la
partie du second support (320) est couplée pour
étre rotative par rapport a elle ; et

une partie de réglage d’angle (6) ajustant un
angle entre le deuxieme support (320) et le
troisiéme support (330), caractérisée en ce
que la partie de réglage d’angle (6) comprend :

une paire de plaques rotatives (611) reliées
au deuxieme support (320) et fixées a la
paire de deuxiémes charniéres (331, 332)
de maniére a pouvoir tourner librement par
rapport a la paire de deuxiémes charniéres
(331, 332) ;

une pluralité de trous de fixation (613) for-
més le long d’une direction circonférentielle
de chaque paire de plaques rotatives (611) ;
un levier de fixation d’angle (621) placé
entre la paire de secondes charniéres
(331, 332) et

configuré pour étre déplacé réciproque-
ment le long de la direction du premier
support (310) ;

une paire de premiers maillons de transmis-
sion (623) couplés de maniére rotative au
levier de fixation d’angle (621) ; et

une paire de seconds liens de transmission
(625) couplés de maniére rotative a la paire
de premiers liens de transmission (623), et
configurés pour retenir ou libérer la rotation
de la paire de plaques rotatives (611) en
étant insérés dans ou libérés des trous de
fixation respectifs sélectionnés (613) en ré-
ponse au mouvement alternatif du levier de
fixation d’angle (621).

Le dispositif d’exercice de rééducation de la reven-
dication 1, dans lequel les trous de fixation (613) sont
inclinés a un angle prédéterminé par rapport a la
direction radiale de chacune des plaques rotatives
(611) en tenant compte du rayon de rotation des
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seconds maillons de transmission (625) tournés en
réponse au mouvement alternatif du levier de fixa-
tion d’angle (621).

3. Le dispositif d’exercice de rééducation de la reven- 5
dication 1, comprenant en outre :
un élément élastique (627) générant une force élas-
tique agissant sur le levier de fixation d’angle (621)
de maniére a ce que les seconds maillons de trans-
mission (625) soient insérés dans les trous de fixa- 70
tion sélectionnés (613).

4. Le dispositif d’exercice de rééducation de la reven-
dication 1, comprenant en outre

15

un premier trou de guidage de rotation (615)

formé a travers chaque plaque rotative (611)

en forme d’arc semi-circulaire le long de la di-

rection circonférentielle de la plaque rotative
(611) ; et 20

une premiére protubérance de guide de rotation

(331a)faisant saillie de chacune des deuxiémes

charniéres (331, 332), et configurée pour étre

déplacée le long du premier trou de guide de
rotation (615). 25

5. Le dispositif d’exercice de rééducation de la reven-
dication 4, comprenant en outre :

un second trou de guidage de rotation (617) 30
formé a travers le plateau rotatif (611) en arc

de cercle le long de la direction circonférentielle

du plateau rotatif de sorte que les premier et
second trous de guidage de rotation (615, 617)

se font face avec un centre de rotation de la 35
seconde charniére (331, 332) interposé entre
eux ; et

une deuxiéme protubérance de guide de rota-

tion (331b) faisant saillie de la deuxiéme char-
niére (331, 332) et configurée pour étre dépla- 40
cée le long du deuxieéme trou de guide de rota-

tion (617).
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